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高効率なエネルギー貯蔵のための超伝導磁気浮上の振動特性 
 













































さ 5 mm）を固定し，この上に厚さ 6 mmのアクリル
樹脂製スペーサを介して永久磁石（NdFeB，直方体
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22 Hz付近で変位が大きいことが確認できたため 26 
Hzの測定後に 23 Hz，22 Hz，21 Hzの順に周波数を
下げて測定した．その結果を図 2の■に示す．21 Hz
で最も振幅が大きいことが確認できるためこの浮上



















磁石が振動したと考えられる 3～8 mm の範囲にお
ける磁気力を測定した．測定は，最初に磁石を 6 mm
から 3 mmまで下方に移動し，次に 8 mmまで上方
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ダンパ cmf，ばね kmfとした． 
 従来の研究によって超伝導浮上磁石の振動は，磁
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図 7 振幅の周波数依存性の計算値と実験値 
 平成 27年 6月 30日受付
平成 27年 7月 31日受理
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Oscillation characteristics of a superconducting levitated magnet for an efficient 
energy storage system 
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We analyzed the reciprocating motion during forced oscillation of a magnet that was surrounded with magnetic fluid and levitated above a 
superconductor. We obtained the form of the magnetic fluid and the displacement of the internal magnet from images recorded using a high-speed 
video camera. The difference between the displacement of the magnetic fluid and that of the magnet was determined. The measurement frequency 
dependence of the amplitude exhibited a maximum at a frequency that was consistent with the value calculated on the basis of the measured 
magnetic stiffness. The calculation model for superconducting levitation is a mechanical model comprising a mass, a spring, a dashpot, and 
dragged springs for the superconducting pinning effect. By adding the coupled oscillation system for the effect of the magnetic fluid, we obtained 
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